Background: The Internet is of great importance in today's health sector, as most Internet users utilize online functions for health related purposes. Concerning the mental health care sector, little data exist about the Internet use of psychiatric patients. It is the scope of this current study to analyze the quantity and pattern of Internet usage among mental health patients. Methods: Patients from all services of the Department of Psychiatry at a university hospital were surveyed by completing a 29-item questionnaire. The data analysis included evaluation of frequencies, as well as group comparisons.
Background
The Internet is of great importance in today's health care sector. The majority of Internet users utilize online functions for health related purposes such as to search for information on medical conditions or medication [1] [2] [3] . The mental health (MH) care sector is part of this development [4] , as the Internet offers a wide range of options for patients suffering from psychiatric disorders, as well as for mental health professionals [5, 6] . In the current mental health related research, several Internetbased therapy programs are being examined in randomized controlled trials, including the German language sphere [7] [8] [9] . So far, promising results have been shown for the effective web-based treatment of many common psychiatric disorders [10, 11] particularly for depression [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] and anxiety disorders [22] [23] [24] . The successful usage of these programs requires (1) access to the Internet and (2) the capability and willingness to employ social media and eLearning methods, i.e. the application of digital media for teaching and learning [25] . To date, there has been little research about the specific characteristics of Internet use of psychiatric patients, even though mental disorders are frequent in industrialized countries [26] and therefore are of great relevance for health and health related research. Since psychiatric disorders can be cause and effect of social inequalities [27] , a disadvantage of this patient population regarding Internet use can be suspected.
To our knowledge, only few surveys investigating the Internet use of mental health patients exist [28, 29] . However, these studies are restricted to certain patient populations (mainly inpatients [28] , outpatients only [29] ), and the data used date back to 2001 [28] and 2007 [29] . Particularly little data exist about social media, such as social networks, blogs and forums. As the Internet is a dynamic medium, which is rapidly changing, we consider it necessary to evaluate the Internet use of psychiatric patients today in order to gain knowledge about the preconditions for mental health related online options. Therefore, we aim to ascertain the following:
1. Internet usage of mental health patients, particularly in terms of social media 2. Mental health patients' view on the Internet's therapeutic options 3. Possible differences in (1) and (2) , depending on the frequency of Internet use 4. Possible differences in (1) and (2), depending on a patient's psychiatric diagnosis
Results may contribute to the further development of web-based mental health treatment options, as they will deliver insight into patients' interests and needs in this context. This could avoid the unfocused creation of online offers without consideration of the target group's demand.
Methods

Study population
This research was conducted at the Department of Psychiatry and Psychotherapy of the University Hospital Leipzig, Germany. All patients who were currently treated in any of the department's services (inpatient care, outpatient care, day hospital) were invited to take part in the study. Inclusion criteria were: age ≥ 18 years and submission of an informed consent. The exclusion criteria included insufficient knowledge of German, illiteracy and a cognitive impairment making the completion of the questionnaire impossible.
The study was approved by the Ethical committee of the Medical Faculty of Leipzig University.
Material
The questionnaire used for this study consists of three sections: Socio-demographic data, general Internet use and mental health related Internet use.
In the first section, nine socio-demographic indicators were surveyed using six multiple-choice questions, one time specification and two open-ended questions. General Internet use was assessed by six questions: two multiplechoice questions, one multiple-choice question with room for adding explanations, two time specifications and one open-ended question. The section "mental health related Internet use" included 14 questions: ten multiple-choice questions, three multiple-choice questions with room for adding explanations and one open-ended question.
The total number of items is thus 29. Sample questions are enclosed as Additional file 1. The full questionnaire is available upon request from the corresponding author.
Questions about general Internet use were adapted from the German ARD/ZDF Online study [30] , a representative survey on media use in the German public. Based on this general assessment, mental health related topics and questions were added to the questionnaire. For the patients receiving inpatient care, their data were completed with information obtained by clinicians regarding exact medication, current diagnosis and the severity of a patient's illness. The quantitative rating of the disease severity was obtained using the Global Assessment of Functioning Scale (GAF) [31] and the Clinical Global Impressions Scale (CGI) [32] .
Procedure
Inpatients and patients in the day hospital were addressed in their respective wards. The invitation to take part in the study was distributed orally in a patient group meeting or through a written notice displayed in the common areas. Outpatients were approached in the waiting area of the outpatient service. The correct understanding of the questionnaire was ensured in two ways: Explanatory phrases and examples were included in the questionnaire in order to clarify specific Internetrelated terms. As all questionnaires were completed in the presence of the study staff, further support and explanations could be provided during the data acquisition.
The data were collected from February to July 2013.
Data analysis
The data were treated confidentially and anonymized before evaluation. For all statistical analysis the statistical software package PASW Statistics 18™ for Windows (IBM, New York, USA) was used.
Frequency of reported weekly Internet use was categorized by thirds as high, medium or low; these three groups were then compared. For the analysis of differences depending on the patients' diagnosis, groups were defined according to ICD-10 categories. Chi-square tests were performed for univariate significance testing, accepting a p value of ≤ 0.05 as statistically significant. Wherever expected frequencies were <5, the Fisher-Freeman-Halton test was used. The comparison of user type and the variables age, GAF and CGI allowed for the employment of the Kruskal-Wallis test, followed by post-hoc testing using the Mann-Whitney-U test. Answers to open-ended questions were sorted and classified in correspondent categories by two independent coders.
In order to keep a straight focus on mental health related Internet use we refrained from a detailed comparison with the German public, which will be published elsewhere.
Results
Participation rate
346 patients agreed to participate in the study, signed the informed consent and completed the questionnaire. Nine patients had to be excluded from the analysis due to not meeting the inclusion criteria [age <18 (n = 1); not currently treated at the Department of Psychiatry (n = 3); incapability of completing the questionnaire without help (n = 5)]. The final number of participants was therefore 337, consisting of 108 inpatients, 172 outpatients and 57 patients from the day hospital.
The participation rate was calculated counting the number of patients present at the outpatient clinic and the respective inpatient units at the time of assessment. Although it was not always possible to invite all eligible patients to the survey at all times (e.g. due to patients' absence from the ward at the time of recruitment visits), we encountered a participation rate of 56.5% at the inpatient clinic, 70.2% at the outpatient clinic and 75% amongst day hospital patients. The overall participation rate was thus 66%.
Sample characteristics
Sociodemographic characteristics of the sample are shown in Table 1 . The three user groups showed statistically significant differences for age (χ 2 51% of the participants were outpatients, 32% were inpatients and 17% were day hospital patients. The mean GAF score was 56 (SD ± 16), corresponding to the category: "Moderate symptoms and/or moderate difficulty in social, work or school functioning" [31] . For the CGI, a mean score of 4.1 (SD ± 1.1) was calculated, classifying patients as "moderately ill" [32] .
Internet use of mental health patients
General Internet use and user definition 79.5% of all participants (268/337) reported having used the Internet at least once, and therefore were classified as Internet users. All following analysis refers to the 268 Internet users. Patients were divided into one of three categories according to their reported weekly frequency of Internet use: 3.5 hours or less [low Internet use (n = 78)], more than 3.5 and less than 12.5 hours a week [medium Internet use (n = 88)], 12.5 hours and more [high Internet use (n = 85)]. 17 patients had not provided information on their weekly Internet use and therefore could not be classified.
A negative correlation was found between age and reported frequency of Internet use with a Pearson's coefficient of r = −0.261 (p < 0.01), showing that older patients used the Internet less frequently than younger patients.
Usage of social media
Analysis of the responses revealed that 47.8% of the Internet users (128/268) utilized social networks. 19.4% (52/268) took part in online forums, 18.7% (50/268) used web-based chat functions and 12.3% (33/268) read or wrote blogs. Figure 1 illustrates the differences between the three groups of Internet users, which were statistically significant for all entities of social media: social networks (χ 2 = 24.6; df = 2; p < 0.01), forums (χ 2 = 16.4; df = 2; p < 0.01), chat (χ 2 = 22.3; df = 2; p < 0.01), blogs (χ 2 = 16.5; df = 2; p < 0.01). Further analysis of the subgroups showed the following results: When comparing only low and medium Internet use these differences were statistically significant for the use of social networks (χ 2 = 8.2; df = 1; p = 0.004) and chat (χ 2 = 9.3; df = 1; p = 0.002). Between medium and high Internet use statistically significant differences were shown for social networks (χ 2 = 5.2; df = 1; p = 0.023), forums (χ 2 = 10.0; df = 1; p = 0.002), chat (χ 2 = 4.2; df = 1; p = 0.041) and blogs (χ 2 = 6.3; df = 1; p = 0.012). In the comparison of low and high Internet use statistical significance was revealed for social networks (χ 2 = 24.6; df = 1; p < 0.001), forums (χ 2 = 11.6; df = 1; p = 0.001), chat (χ 2 = 22.4; df = 1; p < 0.001) and blogs (χ 2 = 14.1; df = 1; p < 0.001).
Mental health related Internet use
70.9% of the participating patients (190/268) had already used the Internet for mental health related reasons. Figure 2 illustrates the types of information and online contents accessed by the patients. 131 answers were given to an open-ended question about the websites used for mental health related information. 57.3% (75/131) indicated search engines, 19.8% (26/131) cited the online encyclopedia Wikipedia, while 11.5% (15/131) named diagnosis-specific websites. 5.3% (7/131) stated health portals, 3.8% (5/131) indicated forums and 2.3% (3/131) specified hospital websites. Figure 3 shows the frequency of online search for and communication with mental health professionals for low, medium and high Internet use.
Regarding the search for mental health services or mental health professionals, a statistically significant difference between user groups was detected (χ 2 = 8.2; df = 2; p = 0.017). In the comparison of subgroups a statistically significant difference was shown between medium and high Internet use (χ 2 = 4.1; df = 1; p = 0.043), as well as between low and high Internet use (χ 2 = 7.5; df = 1; p = 0.006). For the establishment of contact with mental health professionals (χ 2 = 2.1; df = 2; p = 0.358) and online communication with mental health professionals (χ 2 = 0.8; df = 2; p = 0.682), differences in matters of user type were not statistically significant.
Exchange of experience
19.8% of the participants (53/268) used the Internet in order to exchange experiences with other patients ("peersupport"). 17.2% (46/268) used online platforms on which advice and information is supplied by mental health professionals ( Figure 4) . Regarding online exchange platforms with other patients, there was no statistically significant difference by user type (χ 2 = 5.2; df = 2; p = 0.075), whereas the difference between user groups was statistically significant for the use of interactive platforms with mental health professionals (χ 2 = 6.1; df = 2; p = 0.048). This is underlined by a significant difference between medium and high Internet use (χ 2 = 5.4; df = 1; p = 0.020). been supportive in helping them to cope ( Figure 5 ). There were no statistically significant group differences (χ 2 = 8.6; df = 4; p = 0.072).
Arguments and counter-arguments concerning the Internet's role in coping with a mental illness were given by 149 participants as open-ended answers and are displayed in Table 2 . They illustrate the importance of psychoeducation by highlighting the "improved understanding of illness" as a major argument in favor of coping via Internet. However, this cannot replace personal interaction, which was the most important reason for our participants to reject the Internet's possibilities for coping with a mental disorder.
Internet-based self-management 27.6% of the sample (74/268) liked to take part in webbased programs for the self-management of their mental disorder, while 60.1% (161/268) did not wish to do so. Differences between user groups were not statistically significant for this question (χ 2 = 1.1; df = 2; p = 0.573). Reasons why patients would wish for Internet-based self-management were given as a free text entry by 53 participants ( Table 2 ) and consisted of 32.1% psychoeducation (17/53), 24.5% proactivity and self-control (13/53), 17.0% availability and anonymity (9/53), 13.2% exchange with others (7/53), 7.5% ease of integration in daily routine (4/53) and 5.7% information for family members (3/53).
Differences in Internet usage depending on diagnosis and illness severity
In addition to the analysis mentioned above, Chi-square testing was carried out for the analysis of differences in reported Internet usage depending on a patient's diagnosis. As affective disorders, schizophrenia and neurotic, stress-related and somatoform disorders (ICD-10 diagnoses F20-F48) covered 79.8% of all participants, the analysis was limited to these disorders.
Differences were neither statistically significant for reported Internet usage in general (χ 2 = 2.7; df = 2; p = 0.254), nor for the usage of social media, such as social networks (χ 2 = 1.0; df = 2; p = 0.614), forums (χ 2 = 0.3; df = 2; p = 0.843), chat (χ 2 = 0.8; df = 2; p = 0.687) and blogs (χ 2 = 1.3; df = 2; p = 0.521).
Regarding the mental health related online contents used by patients, a statistically significant difference was found for "Online search for mental health professionals or services" (χ 2 = 11.2; df = 2; p = 0.04), which was utilized by 13.3% (6/45) of Internet users with schizophrenia, by 46.0% (58/126) of Internet users suffering from depression and by 40.0% (20/50) of Internet users diagnosed with neurotic, stress-related and somatoform disorders. In the further testing for group differences, statistical significance was found in the comparison of the subgroups depression and schizophrenia (χ 2 = 9.3; df = 1; p = 0.002), as well as for schizophrenia and neurotic disorders (χ 2 = 9.5; df = 1; p = 0.002). As for the other mental health related online contents, "Information on mental disorders" (χ 2 = 3.4; df = 2; p = 0.183), "Information on medication" (χ 2 = 4.6; df = 2; p = 0.100), "Platforms with other patients" (χ 2 = 0.8; df = 2; p = 0.670) and "Platforms with mental health professionals" (χ 2 = 2.2; df = 2; p = 0.336), differences were not statistically significant. Similar results were shown for "Establishment of contact with mental health professionals via Internet" (χ 2 = 1.8; df = 2; p = 0.406) and "Communication with mental health professionals via Internet" (χ 2 = 0.0; df = 2; p = 0.988). In terms of "Coping" (χ 2 = 3.3; df = 4; p = 0.506) and the "Internetbased self-management" (χ 2 = 1.1; df = 2; p = 0.575), results were also shown to be not statistically significant.
In order to explore the relationship between illness severity (as assessed with GAF) and both general and mental health related Internet use, statistical testing was effectuated, but found no statistically significant cohesion (Table 3 ). This was also the case for an analysis Table 2 Answers to open-ended questions about mental health related internet use Arguments regarding the internet's role in coping Yes (n = 85)
Improved understanding of illness 58
Exchange of experience and contact to others 19
Insight into illness 5
Availability of Internet services 3
No (n = 64)
Lack of personal contact 38
Insufficiency and low quality of online information 16
Sufficient conventional therapy 10
Arguments in favour of internet-based self-management (n = 53)
Psychoeducation 17
Proactivity and self-control 13
Availability and anonymity 9
Exchange with others 7
Ease of integration in daily routine 4
Information for family members 3 
Discussion
Information seeking is the key activity performed in mental health related Internet use
More than half of the participants look for information on mental disorders online and more than a third search for mental health services and professionals, using mainly search engines and online encyclopedias. The importance of Internet-based information seeking raises questions about the objectivity and quality of online information sources, which have been addressed not only by several studies [33] [34] [35] [36] [37] , but also by participants in this survey (Table 2 ) -addressing the low quality of online information as an obstacle for coping via Internet. According to Eysenbach et al. [38] the encounter of false online information depends on the quantity of incorrect information and the evaluation skills of the user. The latter requires specific training and the knowledge and employment of quality criteria [39] .
In addition to information seeking, social media including social networks, chats and forums play an important role in both general and mental health related internet use. More than one in six patients use the option of sharing experience on the Internet with other patients or mental health professionals.
Patients with high Internet use have a much stronger use of social media
Looking at results from previous surveys [4, 29] , we notice growing proportions of mental health related Internet use in general. In 2006 Powell and Clarke found that 20.5% of people with psychiatric history use the Internet for mental health related issues, while in 2008 Khazaal et al. identified 68.5% of mental health patients who looked for general health information online, without determining the proportion of patients looking for mental health related topics in particular. Our results show that 70.9% of Internet users search specifically for mental health related contents on the Web. This suggests a growth of mental health related Internet use over time, as Internet use in general continues to grow throughout the world [40] .
Different types of users show statistically significant differences not only in matters of sociodemographic variables such as age, marital status, educational level and occupation, but also regarding the employment of interactive elements on the Web. We therefore assume that as Internet use continues to grow, the proportion of high Internet use and therefore strong usage of social media will rise as well. Data from the German general public support this hypothesis by showing an increase of social media usage in the last years [30] . For example, social networks were used by 15% of the German public in 2007, as opposed to 46% in 2013. In addition to this, the negative correlation between the reported frequency of Internet use and the users' age illustrates a trend, which has also been addressed in statistics published by the European Commission [41]: Younger patients use the Internet more frequently -leading us to the conclusion that for future mental health patients interactive functions will continue to gain importance.
Coping and self-management via Internet are seen with ambivalence by patients
The interpretation of the Internet's role in the coping process is ambiguous. More than a third of the sample state that the Internet has not helped them with coping due to lack of personality and its questionable quality (Table 2 ). In contrast, almost the same number of patients believe that the Internet may have or has helped them to cope with their mental illness, because it offers options for mental health related communication and psychoeducation, a widely-used intervention [42] . Another advantage mentioned by patients is the high level of availability of online services.
In the current sample, more than half of the patients do not express a desire for online self-management tools. This opinion is shared by all users with no significant group difference and is illustrated as well by indicating conventional treatment options as sufficient for the coping process (Table 2 ). Somatic patients have been reported to show a similar attitude regarding the usage of online patient support groups [43] . It is thus important to devote attention to the persisting imbalance of supply and demand in Internet-based self-management, especially in the further development of online treatment options.
Reasons for the negative attitude towards online selfmanagement programs were not specified in our survey. They have been explored in prior research, concluding that the negative perception of such programs mainly stems from the lack of immediate patient -therapist interaction [44, 45] . In this context, patient education and counselling could be of great importance for the reduction of attitudinal barriers [46] .
Nonetheless, more than a quarter of the patients declared interest in web-based self-help offers in the hope for psychoeducation, proactivity and self-control. Similar expectations have been found by Beattie et al. [44] .
Internet use does not vary between different types of psychiatric diagnoses
Neither the kind of a patient's mental disorder, nor her/his degree of illness severity seems to influence the mental health related Internet use. Differences in the quantity and quality of reported Internet use were found to be not statistically significant in our data, with the exception of online search for mental health professionals. We therefore deduce that web-based therapy may be applicable for a wide variety of mental disorders. However, it is important to keep in mind that most programs are designed for patients with mild to moderate symptoms only and that online treatment is not yet accepted by all potential participants. Transdiagnostic approaches could be possible, particularly for disorders showing high proportions of comorbidity. Previous studies evaluating online therapy programs with transdiagnostic designs [47, 48] have shown promising results, especially for the combined treatment of depression and anxiety disorders [10, 49] .
Limitations
This study applies to a subset of psychiatric patients receiving care in a university hospital and therefore does not necessarily represent patients in primary care or without any treatment. It analyzes the Internet use reported by patients and did not measure actual Internet usage. Participants for this study were recruited from a single centre with a participation rate of 66%, resulting in a limited sample size. However, as patients from all treatment settings were included a broad spectrum of mental disorders and disease severity were covered.
Since the Internet follows a rapid evolution a prospective study design would be helpful for the evaluation of changes within patients over time.
Conclusions
The importance of the Internet in mental health related contexts is unquestionable for psychiatric patients regardless of their diagnosis. Information seeking is the predominant Internet function in mental health related Internet use, whereas social media is of secondary relevance. Patients with high Internet use show the most frequent application of such. The possibilities for coping and self-management on the Internet are seen with ambivalence by the participants of this survey.
The results reported in this current study illustrate that Internet access is readily available for the majority of mental health patients, but the utilization of social media remains unfamiliar for many of them. This should be taken into account when developing Internet-based therapy or self-management programs for patients suffering from psychiatric disorders.
